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INSTRUCTIONS
1. You have 10 minutes to read before you start the exam.

2. Write your Student Education Number (SEN) in the space provided on the top right hand corner of this page.

3. Answer ALL QUESTIONS. Write your answers in the spaces provided in this booklet.

4. If you need more space, ask the Supervisor for extra paper. Write your SEN on all extra sheets used and
clearly number the questions. Attach the extra sheets to the appropriate places in this booklet.

NB: The Periodic Table is attached on page 22 of the exam paper.

STRANDS Pages | Time (min) | weighting

STRAND 1 ATOMIC STRUCTURE AND BONDING 2-5 31 17
STRAND 2 QUANTITATIVE CHEMISTRY 6-9 31 17
STRAND 3 INORGANIC CHEMISTRY 10-11 18 10
STRAND 4 ORGANIC CHEMISTRY 12-15 40 22
STRAND 5 PRINCIPLES OF PHYSICAL CHEMISTRY 16-17 18 10
STRAND 6 OXIDATION AND REDUCTION 18-21 42 24

TOTAL 180 100

Check that this booklet contains pages 2-23 in the correct order and that none of these pages are blank.
HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.
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STRAND 1: ATOMIC STRUCTURE AND BONDING WEIGHTING 17

For Questions 1 to 3, choose and write the LETTER of the correct answer in the box provided.

1. Isotope is defined as:

the dense central region of an atom.

A
SL1
B. similar atoms with different mass numbers.
C the smallest particle in a shell.
D the nuclear particle with no charge.
2. The atomic radius of an element is:
A. a measure of how strongly electrons are attracted to the nucleus
of an atom. St1
B. a measure of how weak electrons are attracted to the nucleus of
an atom.
C. the distance between an atom’s nucleus and outer electron shell.
D. the distance between an atom’s nucleus and inner electron shell.
3. Which of the following diagram of the bonding continuum is correct?
A. Covalent bonding Polar covalent bonding lonic bonding
SL1

B. Pure covalent bonding Polar covalent bonding Covalent bonding

C. Pure covalent bonding Covalent bonding lonic bonding

D. Pure covalent bonding Polar covalent bonding lonic bonding
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4, Explain why NHs is a polar molecule.
SL2
5. State the electron configuration for calcium.
sL2
6. Draw a shape of the carbon dioxide molecule.
sL3
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7. Consider the following solid with its characteristic physical property.
Describe the characteristic property given and relate it to the nature of the bonding
within the solid and to the structure of the solid.
Sodium is malleable:
sL3
8. If you had a good supply of a solid, discuss how you would test it in your school
laboratory to see if it contains ions.
SL4
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STRAND 2: QUANTITATIVE CHEMISTRY

WEIGHTING 17

For Questions 9 to 11, choose and write the LETTER of the correct answer in the box provided.

9.

10.

11.

The piece of glassware shown below is called the:

D

.

[

conical flask.
beaker.

pipette.

o 0w >

graduated measuring cylinder.

Standard solution is defined as the:

solution with an unknown concentration.

A
B. solution with a known concentration.
C solution with no units.

D

solution with known units.

Titre is defined as the:

A. fixed volume of liquid delivered by a pipette.

B. fixed mass of solid weighed.

C. minimum volume of a solution needed to reach the endpointin a
titration.

D. maximum volume of a liquid in a burette.

SL1

SL1

SL1
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12.  Describe the colour changes of the common indicator (e.g. phenolphthalein or methyl
orange) when the end point of the titration is reached.

sL2
13.  An unknown mass of sodium hydroxide pellets were dissolved in a 200mL water to
give a concentration of 0.05 mol/L.
Calculate the mass of the sodium hydroxide pellets.
M(Na) = 23 g/mol M(O) = 16 g/mol M(H) =1 g/mol
SL2
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14.  Calculate the concentration of the following solution, before and after dilution.

0.5 mol NaCl in 500mL solution is diluted by adding 500mL of water.

sL3
15.  Magnesium burns in air to form magnesium oxide. The equation for the reaction is:
MgCOss + 2HClag — MgClaag + H20p + COzq
Calculate the mass of magnesium carbonate that will be needed to produce 8.8 g of
COa.
M(Mg) = 24 g/mol M(C) =12 g/mol M(CI) = 35.5 g/mol
M(H) =1 g/mol M(O) =16 g/mol
sL3
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16.

Discuss the use of standard solutions and titrations in industries in real-life situations.

SL4
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STRAND 3: INORGANIC CHEMISTRY WEIGHTING 10

17.  State the type of bonding formed by elements in Period 3 on the Periodic Table.

sL1
18.  Give an example of an acidic oxide.
sL1
19. Describe the reaction of water with basic and acidic oxides.
sL2
20.  Write a balanced equation for the reaction of nitric acid (dilute) and iron (Il)
carbonate.
sL3
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21.  Explain why ice is less dense than water.

SL3
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STRAND 4: ORGANIC CHEMISTRY WEIGHTING 22

For Questions 22 and 23, choose and write the LETTER of the correct answer in the box provided.

22.  Which of the following is the functional group for ketones?

A. -CO o1
B. -COOH

C. -COO-

D. -CHO

23.  Which of the following is secondary alcohol?

A. H O—H
|
H—C—C—H
| |
H H
SL1
B H O—H
| H
H—Cc—c—c
| 1 | °H
H H H
c H O—H
| i
H—c—c—c
| | [DH
H C H
H 4
D o)
||
N
H |
H
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24.  State the IUPAC name of the compound below:

H H O

1 | /)
H_Cl:—CI;—C\ sL2
H H H

IUPAC name:

25.  Describe an environmental problem caused by polythene and PVC products.

SL2

26. List any TWO of the common properties of esters.

SL2

SSLC | Chemistry 13



27. Draw the cyclic structure of glucose.

SL3

28. Describe an observation when propan-1-ol is warmed with a dilute acidified
potassium dichromate solution.

SL3
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29.

30.

Discuss why aldehydes have higher melting and boiling points than alkanes with

similar molecular mass.

The preparation of reagent X is as follows:

Aqueous silver nitrate (a few mL) is placed in a clean test tube and 1 drop of NaOH is
added. The precipitate that forms is dissolved by adding just enough dilute

ammonia.

Discuss an observation when reagent X is warmed with a few drops of butanal

solution.

SL4

SL4
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STRAND 5: PRINCIPLES OF PHYSICAL CHEMISTRY WEIGHTING 10

For Questions 31 and 32, choose and write the LETTER of the correct answer in the box provided.

31. Hess’ Law is the:

A. energy released due to a chemical reaction.
B. energy absorbed due to a chemical reaction. sL1
C. energy change due to a chemical reaction is dependent on the

route taken but depends only on the nature of the reactants and

products.
D. energy change due to a chemical reaction is independent of the
route taken but depends only on the nature of the reactants and

products.

32.  Amphiprotic substances are substances that:

A act as proton donors only.
sL1
B. act as proton acceptors only.
C act as both proton donors and proton acceptors.
D act as both proton donors and electron acceptors.
33.  Write a balanced equation for the decomposition of sulfur trioxide.
sL2

[SO2]? (0]

Ke = “sopr
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34.

35.

A certain brand of root beer has a hydrogen concentration equal to 1.9 x 10 M.
Calculate the pH of the root beer.

sL3
A reaction of commercial importance is the production of ammonia (NHs) from
nitrogen (Nz) and hydrogen (Hz).
N2 + 3Hzg 2 2NH3g AH = -92 k] /mol
Explain the effect on the production of ammonia when there is a decrease in pressure
on the equilibrium mixture, while the temperature and volume are kept constant.
sL3
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STRAND 6

OXIDATION AND REDUCTION

WEIGHTING 24

For Questions 36 and 37, choose and write the LETTER of the correct answer in the box provided.

36. The oxidation number of hydrogen in HOCl is:
A 1
sL1
B. 2
C 3
D 4
37.  Which species is reduced in the reaction below?
Mgs) + Cla — MgClye
A Mg sL1
B. Cl
C. MgCl
D. None of the above
38. List any TWO oxidizing agents.
sL2
39. Describe one observation you would see when a shiny nail (iron) is placed in a copper
sulfate solution.
sL2
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40. Explain an observation that you would see when KMnOs is reduced.

sL2
41. List any equipment or materials used in the investigation of electrons transfer in a
redox reaction.
sL2
42.  Explain the corrosion of metals in vehicles and buildings in terms of oxidation and
reduction.
sL3
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43.

44,

List the compounds of nitrogen in increasing order of oxidation number.

N: N-O NH; NO: NO

sL3
A colourless solution of potassium iodide is added to a purple solution of potassium
permanganate acidified with hydrochloric acid. The purple colour disappears to leave
a light amber solution of iodine (lzag)-
Write balanced oxidation and reduction half-equations.

sL4
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45.  The electrolysis of sodium chloride is an industrial process. The diagram below shows

the electrolysis apparatus used for the electrolysis of sodium chloride in a school
laboratory.

Discuss the observations made at the cathode and anode electrodes during the
electrolysis of sodium chloride.

<

cathode anode:

SL4
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4 Periodic Table of the Elements 18
I 2
H He
Hydrogen Halium
008 - 13 14 15 16 17 | s
3 4 5 6 7 g 9 10
Li | Be B C| N | O F | Ne
Lithiurm Berylum Boron Carban Mirogen Chiypen Ruorine Meon
6.94] 2.012 10.811 12011 14007 15.99% 18.9%8 20180
11 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S | Cl|Ar
Sodim Magnesium Alurninum Slicon Phosphiorus Sufur Chlorire Arpon
12.9%0 4308 3 4 ] 6 7 8 9 10 1 12 2598 18088 30574 31066 35453 39948
19 20 21 2 23 24 25 26 7 28 9 30 31 32 33 34 35 36
K|Ca|Sc|Ti|V |Cr|Mn|Fe |Co| Ni |Cu|Zn| Ga | Ge| As | Se | Br | Kr
Poszum Calcium Scandium Titzmium Vanadivm (| Chromivm || Manganese Iron Cobale Mickel Copper Zinc Galium Germanivm (| Arsenic Seleniurm Bromine Krypiton
39.0%8 400078 44556 4788 50.542 51.9% 54.938 55531 58.933 58653 63.546 65.39 69.732 TLA 74512 7809 79.504 B4.80
7 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr | ¥Y | Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te I | Xe
Fubidium || Soontium Y irium Tirconium Minbium || Molibdenum || Technetium || Ruthensum ([ Rhodium Palladium Silver Cadmium Indiumn Tin Antimony || Tellurium Indine ¥enon
B4.468 87.62 88,506 91224 91504 §5.34 98.907 10107 102506 1046.41 107868 112411 114818 11871 120760 1274 126504 13129
55 56 57-71 72 73 74 75 76 7 78 79 80 Bl 82 83 84 85 86
Cs | Ba Hf | Ta | W || Re |Os| Ir | Pt |Au|Hg| Tl | Pb | Bi | Po | At | Rn
Cesium Barium Lantharides || Hafiem Tanzlum Tungsten Rhenium Camium Iricum Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
132,505 137317 178.4% 180.548 183.85 186,207 19023 19222 195.08 196967 059 104.383 N7l 208,980 [208.581] 109587 172018
a7 B8 89-103 104 105 106 107 108 109 1o 1 1z 13 114 15 1é 17 Ia
Fr | Ra Rf |Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn |Uut| Fl |[Uup| Lv | Uus|Uuo
Frandium Radium Actnides ||Rutherfordiom|| Dubnium || Seaborgum || Bohrium Hassium || Meitnerium || Carmstdeiom | |Roentgenium| (Copermicum|| Ununirium || Aerovium | |Ununpenisurr | Livermorium| | Ununsepgum (| Urunoctum
123,020 126,015 [261] [267] [266] [264] [269] [268] [26%] 7Y [277] unknown [289] unknown [258] urinown || unkmown
57 58 59 60 6l 62 63 o4 65 66 a7 liti] a9 70 71
La | Ce | Pr [Nd |[Pm|Sm | Eu | Gd | Tb | Dy |Ho | Er | Tm | Yb | Lu
Lanthansm Cerium  ||Prassodymium| | Meodymium || Fromethium || Samarivm || Buropium || Gadolinium || Terbium || Dysprogium | Holmium Erbium Thulium ‘fterbium Lutetium
138308 140,115 140.508 144.74 1443813 15036 151.966 I157.25 158,925 16250 164.930 167.26 168.934 173,04 174.967
89 90 91 92 23 94 95 96 97 98 99 100 101 102 103
Ac| Th|Pa| U |Np|Pu|Am|Cm| Bk | Cf | Es | Fm | Md | No | Lr
Actinium Therium  |[Pro@otnium||  Uranium || Mepwnium || Pluconum || Americium ‘Curium Berkefium || Californium || Einsteinium || Fermium  |[Mendeleviumi| Mobeliom || Lawrendum
227028 131038 131036 138,029 137.048 T44.064 143081 147.070 147.070 251.080 [254] 1571035 5B 259.101 [267]

22
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STRANDS Weighting | Scores Check AED
Scorer check
ATOMIC STRUCTURE AND
STRAND 1 17
BONDING
STRAND 2 QUANTITATIVE CHEMISTRY 17
STRAND 3 INORGANIC CHEMISTRY 10
STRAND 4 ORGANIC CHEMISTRY 22
PRINCIPLES OF PHYSICAL
STRAND 5 10
CHEMISTRY
STRAND 6 OXIDATION AND REDUCTION 24
TOTAL 100
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